We provide evidence that average mental, physical, and general health worsens for employed workers in local U.S. labor markets exposed to greater import competition from China. The effects are greatest for mental health. Moving a region from the 25th to 75th percentiles of import exposure corresponds to a 7.8% increase in the morbidity of poor mental health, adding about 3 days of poor mental health per year for the average adult. Concurrently, the ability to afford health care decreases. Our results complement documented consequences of import competition on labor markets and temporary business cycle shocks on health outcomes.
per month to the average adult, 7.8% of the sample mean. Adverse general health effects are greatest among the employed and those working for wages. Concurrently, import shocks increase the share of people unable to afford necessary health care and weakly reduces the share of people with health care coverage. Using the CZ as the unit of observation differs from previous research exploring the effect of unemployment on health outcomes of individuals.
3 Import competition can affect entire labor markets, and aggregating to the CZ allows us to capture the physical and mental health effects of all competition-related effects including job insecurity, temporary employment, underemployment, and work-related stress (Cheng & Chan, 2008; Clark, Knabe, & Ratzel, 2010; Dooley, Prause, & Ham-Rowbottom, 2000; Ferrie, 2001; Luechinger, Meier, & Stutzer, 2010; Sverke, Hellgren, & Naswall, 2002) .
Our results contribute to a large literature at the intersection of labor and health. Research using data from the 1970s to the 1990s finds that mortality rates fall during recessions (Gerdtham & Ruhm, 2006; Neumayer, 2004; Ruhm, 2000) . The countercyclical relationship is partly attributed to a temporary fall in working hours and more leisure time (Ruhm, 2005) , better diet and exercise, less smoking during economic downturns (Ruhm, 2000) , and decreased hazardous activities such as driving (Miller et al., 2009 ). The procyclical relationship between mortality and macroeconomic conditions is less pronounced in recent years. Ruhm (2015) and McInerney and Mellor (2012) both find an insignificant relationship between overall mortality and unemployment rates using data from the 1990s and 2000s. Between 1991 and 2010, the relationship between unemployment and deaths from cardiovascular disease and transportation is positive, but cancer and accidental poisoning decrease as unemployment increases (Ruhm, 2015) .
Mental health differs from physical health and appears to be procyclical. Suicides rise (Ruhm, 2000 (Ruhm, , 2015 , internet searches for "depression" increase with unemployment rates (Tefft, 2011) , and higher unemployment rates are positively associated with declines in mental health (Charles & DeCicca, 2008) . Studies using administrative data generally support these results and find that job loss leads to greater hospitalizations and deaths due to alcohol disease, mental illness, and suicides (Browning & Heinesen, 2012; Eliason & Storrie, 2009a , 2009b Sullivan & von Wachter, 2009) .
Empirical estimates of the mental and physical health effects of the business cycle do not necessarily generalize to sustained labor market adjustments. As compared with short-run recessions, some behavioral responses might dissipate over long-term adjustments and others might compound. Import competition displaces workers into other occupations and industries where they earn lower wages and have shorter job tenures (Autor, Dorn, Hanson, & Song, 2014; Ebenstein et al., 2014) . Lastly, from a policy point of view, persistent health effects motivate long-term policy actions that are not warranted by recessions.
The results in our paper also add to recent papers that explore the health consequences of structural changes to the labor market caused by increased import competition. Complementary work on mortality in Pierce and Schott (2017) finds a significant link between import shocks and suicides and accidental deaths using an alternative identification strategy. Hummels, Munch, and Xiang (2017) find that positive export shocks at Danish firms increase worker injuries and illnesses. McManus and Schaur (2016) find that import shocks affect safety conditions in competing firms. In the current paper, we extend this recent work by identifying broader consequences for mental and physical health.
| POTENTIAL HEALTH EFFECTS OF IMPORT COMPETITION

| Stress mechanisms
Interdisciplinary evidence shows that involuntary job loss worsens self-related health (Burgard, Brand, & House, 2007) and psychological morbidity in the way of depression (Burgard et al., 2007) , hospitalizations related to alcohol and selfharm (Eliason & Storrie, 2009b) , suicides (Eliason & Storrie, 2009a) , and mortality due to accidents, alcohol-related disease, and mental illness (Browning & Heinesen, 2012) . These effects worsen over sustained periods of unemployment. Classen and Dunn (2012) find that unemployment duration predominantly explains the relationship between job loss and suicide. We expect similar health consequences among the employed. Underemployment (Dooley et al., 2000) , insecure or temporary employment (Ferrie, 2001) , and job insecurity (Clark et al., 2010; Luechinger et al., 2010) increase psychological morbidity as much as shifts into unemployment.
| Behavioral mechanisms
Falls in household income 5 tend to worsen physical and mental health to the extent they reduce access to health care, financial investments in health, and consumption of medicine and healthy foods. Sustained deprivations may exacerbate these effects (Ruhm, 2003) . 6 Falls in income tend to improve health to the extent cigarettes, alcohol, and other drugs are normal goods. The same is true for risky activities such as driving, which explains procyclicality of mortality rates (Miller et al., 2009; Ruhm, 2000) . These effects would seem to grow with sustained income losses as rainy day funds are eventually depleted.
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Labor market deteriorations can also improve health by decreasing the opportunity cost of time-intensive doctor visits, exercise, and leisure. Ruhm (2005) and Charles and DeCicca (2008) find support for these mechanisms during recessions. Regarding import competition, manufacturing workers permanently displaced into other sectors face lower incomes (Ebenstein et al., 2014) but do not likely benefit from increased time for leisure and healthier lifestyles.
| External factors
Competition can affect external and environmental determinants of health. McManus and Schaur (2016) find that exposure to increased competition from China increases work-related injuries and illnesses in U.S. manufacturing industries, particularly for workers at smaller plants. 8 On the other hand, Tempesti (2017) finds that fringe benefits improve as a result of import competition. There are also competing channels through which decreased local economic activity can affect health through public goods. In addition to less driving, air quality improves if polluting firms shut down (Holladay, 2016) . Feler and Senses (2017) show that import competition depresses spending on public welfare and housing. They further find that import competition increases local crime rates, consistent with related evidence for the United States (Beach & Lopresti, 2016) , India (Iyer & Topalova, 2014), and Brazil (Dix-Carneiro, Soares, & Ulyssea, 2015) . 
| DATA AND MEASUREMENT
We follow . Briefly, they construct a per-capita measure of import competition within a local labor market. First, they map UN Comtrade data for U.S. imports from China at the HS6 product level to SIC4 industries. Next, they apportion each industry's imports to local labor markets-defined as the 722 Census CZs covering the mainland United States-based on their share of national industry employment.
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The main regressor of interest is the per-capita measure of the change in Chinese import exposure in local labor market i following base year t:
where L ijt L it is the share of region i's labor force employed in industry j in the base year and ΔM US jt =L jt is the per-worker growth in U.S. imports from China in the industry (in $1,000s). Figure 1 provides a map of this per-capita growth in 5 Our empirical strategy captures the labor market consequences of import competition, which include a fall in household income ).
We do not identify the endogenous gains in real income gains from access to cheaper imports that may tend to improve (or worsen) health. 6 Another channel for trade to affect health-particularly in developing countries-is by improving access to medicine and other health-related goods.
This does not seem to be a prominent mechanism in U.S. imports from China, however, and lies beyond our analysis.
7 Health investments such as doctor visits and cancer screenings may be more responsive to short-term income losses as individuals are willing to temporarily delay but not permanently reduce their medical care. 8 Evidence on Occupational Safety and Health and the business cycle is mixed. Although early work suggests a positive relationship (Fairris, 1998; Shea, 1990 ), Boone, Van Ours, Wuellrich, and Zweimüller, (2011) and Boone and van Ours (2006) report evidence that this trend is driven largely by reporting bias as workers underreport in weak labor markets when job loss is costlier. Notably, our analysis is shielded from similar endogeneity concerns as individuals in our survey data do not have an apparent incentive to strategically underreport or overreport their health due to changes in the labor market.
9 Lorenc et al. (2012) review the broad mental health consequences of crime and fear of crime.
10 Aggregating data to the Metropolitan Statistical Area (MSA), county or state level increases the possibility that a firm in an import-competing industry is harmed by a trade shock, but the affected workers live in a different geographic area according to the data. import competition across CZs in the United States between 2000 and 2007. The variation in this measure is driven by heterogeneity in the employment structure across CZs. As an instrument for this measure of import competition, they construct a similar second measure that uses lagged employment levels and growth in Chinese imports in an aggregate of eight other high-income countries,
. Along with ΔIPW
US it and ΔIPW
OTH it
for the period 2000-2007, we use data for net imports and trade in final goods and data for CZ population, employment, and demographic control variables.
For our main dependent variables, we collect health data from the Center of Disease Control's BRFSS. The BRFSS is a national telephone survey that monitors a broad range of health-related behaviors and outcomes. The survey became nationally representative in 1993 and completes over 400,000 adult interviews every year. As part of the core set of questions, the survey asks respondents the number of days in the last month their mental health was not good and the number of days their physical health was not good.
12 Respondents also rate their general health on a 5-point scale from poor to excellent. We use individual responses in 2000 and 2007 to create variables on the change in average health outcomes within CZs over this period. 13 We aggregate the individual data using survey design and poststratification weights to account for noncoverage and nonresponse. We construct the poststratification weights using age-by-race-by-gender population data from the U.S. Census such that our CZ measures are representative of the population along these dimensions. Although BRFSS provides state-level poststratification weights, these will generate inconsistent local averages if noncoverage or nonresponse is heterogeneous within a state. Using these measures would amount to a sample selection issue and bias estimates of an average treatment effect if it varies across demographic groups or regions. 14 Our CZ poststratification weights are more robust with respect to this potential nonrandom variation. 15 For more details, please see Appendix S1.
The CZ-level variables for our main analysis are as follows: population share reporting fair or poor general health, share reporting some days of poor mental (physical) health in the past month, and the average number of poor mental (physical) health days reported. 16 We also examine the share of each CZ not having any health care coverage, needing to see a doctor in the past year but being unable to afford the cost, smoking and alcohol consumption, exercise behavior, body mass index categories, and being diagnosed with diabetes. Table 1 provides summary statistics for these health measures for both the individual microdata and the changes in CZ-level outcomes, along with statistics on the within-CZ coverage of the data. The BRFSS has many advantages. It is administered to a representative sample across the entire United States, and all respondents are asked the same core questions, providing a comparable measure across regions providing identical measure of health in 2000 and 2007 to compare. BRFSS is the largest health survey in the world and provides large sample sizes even within narrow regions. On average, 676 individuals represent a CZ-year measure with a median of 295. None are composed of fewer than 44 individuals.
A challenge is that low-population counties are censored in the BRFSS data. As a result, we are only able to derive health measures for 340 of 722 CZs (capturing 71% of the population). Although we use poststratification weights to Note. BMI: body mass index. All data are from Behavioral Risk Factor Surveillance System (BRFSS) with the exception of the suicide data, which is from the National Health Institute Survey (NHIS). Summary statistics for individual data from BRFSS are calculated using the poststratification weights described in the paper. Summary statistics for the commuting zone (CZ)-level data are weighted by share of the U.S. population in 2000. 16 We map the counties reported in BRFSS to CZs using a crosswalk from . We are grateful to the author who makes this information publicly available on David Dorn's website.
adjust to a representative age-race-gender CZ sample, our estimates could still be biased toward urban residents for CZs with some censored counties.
| IDENTIFICATION
Let i denote CZs and t denote years. The reduced form base model for the change in a CZ health outcome O it is given by
and ΔIPW
US
it is the measure of Chinese import exposure and X it is a vector of CZ characteristics in the base year. The common change in health outcomes across all CZs is captured by the constant. We do not log transform O it because the distribution in levels is relatively normal and there are zeros in some of the CZ-level data for smaller subgroups (e.g., no homemakers in a CZ reporting poor or fair general health).
Import growth is correlated with demand shocks, which will bias ordinary least squares estimates for β if demand shocks are also correlated with health outcomes. 17 is also constructed using 10-year lagged employment values to account for any potential anticipation effects that may render base-year employment endogenous to the ensuing import growth. We estimate Equation (2) using two-stage least squares. If Chinese exports to other OECD countries predict exports to the United States but are not correlated with unobserved shocks to CZ-level health outcomes, estimates for β in Equation (2) consistently identify the net effect of import exposure on regional health averages.
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There are several potential threats to the validity of this approach. Real estate asset prices increased in both the U.S. and OECD countries during the 1990s and 2000s. This common shock coincides with an increase in Chinese exports. If workers in high-income countries leave their jobs in an import-competing industry and move into the real estate industry, import competition will not be the primary reason for changes in labor market composition. Although this is a valid concern, Autor, Dorn, and Hanson (2017) show that controlling for housing prices in a CZ does not change the effect of import exposure on labor market outcomes.
It is also unlikely that adverse productivity shocks to U.S. firms are driving the results, as productivity measures in China increased by 8% over the examined time period (Brandt, Van Biesebroeck, & Zhang, 2012) , which was more than double the United States. There is no evidence that correlated growth in Chinese imports across markets may be driven by common technology shocks that hurt labor-intensive industries at home. Chinese export growth dwarfed that of other low-and middle-income nations, suggesting that the growth was instead driven by falling trade costs and productivity shocks unique to China.
We use alternative measures of import competition to examine potential measurement error. We also extend the import measure to countries other than China for completeness. If those with better health migrate out of a CZ when import competition increases, our results will reflect a change in worker composition as opposed to a direct impact of import exposure. Although we are not able to completely overcome this selection issue, we regress import competition on CZ age, gender, and racial demographics from our sample to test that import exposure is not shifting the makeup of the population along these potential covariates of health outcomes.
Another threat to identification is that cross-sectional differences in CZs might systematically explain both import exposure and trends in health. This would cause our estimates to identify a spurious correlation between import competition and health. To address this concern, we regress the 1993-1999 change in poor health outcomes on future import exposure in 2000-2007 to test for a relationship between the shock in a CZ and long-run health trends.
Finally, we also estimate at the state and MSA levels. This accounts for the fact that county identifiers are censored for low-coverage counties and we can only generate CZ averages for 340 of the 722 CZs covering the United States. 
| MAIN RESULTS
We first estimate Equation (2) on the primary health measures for the overall population: share of the CZ reporting fair or poor general health, average days of poor mental health per month, and average days of poor physical health per month. The two-stage least squares results are shown in Table 2 . In all regressions, CZ observations are weighted by base-year population and standard errors are clustered at the state level to allow for unobserved correlation across CZs in a state. 20 The first-stage regression results for each specification are presented in the first columns and thereafter suppressed. The coefficient estimates and robust F statistics for a weak instruments test reveal that the instrument is significantly correlated with U.S. import exposure in each specification. In Table 2 , the first column for each health measure is a univariate regression of its change on the contemporaneous change in import exposure. The results show that additional import exposure increases the markers for poor general health (p = 0.071) and poor mental health (p = 0.049). The effect on poor physical health is positive but not statistically significant at conventional levels (p = 0.170).
The second specification adds dummies for nine Census divisions. 21 The third adds additional controls to account for structural changes in local labor markets such as job polarization and skill-biased technical change. Information capturing the share of employed workers in the manufacturing industry, education, foreign-born workers, female employment, routine occupations, and offshorability are taken from Autor et al.'s (2013) regressions. These additional controls increase the magnitude of the estimated effect of import competition for the share of fair/poor general health and average poor mental days. The effect on poor physical days remains positive but not significantly different from zero 20 The results are qualitatively similar when observations are weighted instead by number of employed workers and number of unemployed workers in the CZ in the base year. Keeping the weights constant across specifications ensures that they are not responsible for differences in the estimates for the full population and the subgroups broken out in Table 3 . at conventional levels (p = 0.171). We regard the specification with the full set of controls as our preferred model as it accounts for potentially important labor market characteristics that are correlated with import exposure. The coefficients give the estimated effect of a $1,000 increase in competing Chinese imports per worker in the CZ over a 7-year period. As this is the approximate interquartile range for import exposure in our sample, the coefficients translate to the implied effects of moving a CZ from the 25th percentile of import exposure over the period to the 75th percentile. This shock adds about 0.26 days per month of poor mental health for the average adult in the CZ, a 7.8% increase over the sample mean. It increases the population share with fair or poor general health by about 0.8 percentage points, 5.4% of the mean. These results are comparable in magnitude to estimates in Cotti, Dunn, and Tefft (2015) that BRFSS respondents report 0.09 additional days per month of poor mental health during the U.S. stock market crashes in 1987 and 2008-2009. 22 Our findings show that these health effects arise for more permanent labor market shocks and persist over a relatively long period. Table 3 reports the results from regressions stratified by employment group. Panel A of Table 3 reproduces the initial findings from Table 2 . Panel B shows the results for employed workers, such that the outcome variables are the difference in each health measure reported by a region's employed in 2007 and its employed in 2000. 23 Results for employed wage earners are in Panel C, and results for unemployed workers and homemakers are reported in Panels D and E, respectively. The results show that the mental and physical health decreases for employed workers and employed wage earners when exposed to more import competition. Unemployed workers and homemakers are not driving the mental and physical health results. Because the effects are concentrated among the employed, Table 3 suggests that stress in the workplace is more likely driving the main results as opposed to job loss and reduced income. Note. N = 340 for the regressions for full population, employed, and employed wage earners; N = 313 for unemployed; and N = 335 for homemakers. Observations are at the commuting zone level and weighted by base-year share of national population. All regressions use the preferred specification with Census division dummies and the full set of controls from , listed below Table 2 . Robust standard errors are clustered by state and reported in parentheses. First-stage results are available upon request. Employed wage earners include all employed not classified as self-employed. Unemployed persons are those indicated to be out of work (for either less than a year or more than a year) and exclude self-identified retirees, students, and homemakers.
| POTENTIAL MECHANISMS AND ROBUSTNESS CHECKS
| Mechanisms
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*p < 0.10. **p < 0.05. ***p < 0.01.
22 Also using BRFSS data, Goetz, Davlasheridze, and Han (2015) associate a one standard deviation increase in county poverty rates with an increase of 0.17 in poor mental health days per month, and Joshi (2016) associates the mean fall in county housing prices from 2006 to 2011 with an increase of 0.14.
23 BRFSS data consist of stacked cross sections, and therefore, we can only characterize individuals by their contemporaneous employment status. We are unable to track changes within a particular individual's health over time. 24 In addition to changes in within-person health, the results in Table 3 stand to capture endogenous changes in the composition of each subgroup. For example, import competition could delay retirements such that the employed are older and less healthy in 2007 than in 2000. We do not find significant evidence of this compositional effect, however. As shown in Table S4 , the subgroup results are similar when controlling for changes in exogenous characteristics correlated with health (age, gender, and race). These changes in the composition of subgroups do not affect the main results of the paper using the entire population.
In addition to more stress in the workplace, it is possible that workers could alter health behaviors, which then change health outcomes. The first two columns in Table 4 show that the share of overweight or obese employed adults increases in local labor markets exposed to greater import competition. There is not a significant relationship between import competition and health behaviors such as exercise, smoking, and drinking. 25 Compared with the documented effects of job loss and short-term recessions, the weak effects we identify suggest that individuals may respond differently to more permanent labor market shocks or that changes in health-related behaviors do not persist over longer time periods. Next, we explore whether import competition is related to the share of the population that is unable to afford necessary health care in the past year and the share without health care coverage. In columns 1-3 of Table 5 , we find that import exposure increases the share of people who cannot afford necessary health care. The relationship is strongest among those who are employed. Columns 4-6 of Table 5 do not show a significant relationship between import exposure and changes in the share of people without health coverage.
A final mechanism that we examine is whether the health effects of import competition translate to diminished home, health, and work production. 26 We investigate this with BRFSS data on how often poor mental or physical health kept respondents from doing their usual activities, defined to encompass self-care, work, and recreation. The results in Table 6 show that import competition has a positive but statistically insignificant effect on the average number of days Note. N = 340 for all regressions. Initial labor market controls refer to the full set of variables from reported in Table 2 . Observations are at the commuting zone level and weighted by base-year population. Robust standard errors are clustered by state and reported in parentheses.
*p < 0.10. **p < 0.05. ***p < 0.01. 26 Meta-analysis in Goetzel et al. (2004) substantiates the link between self-reported mental health and productivity. Workers who report suffering from sadness, depression, and mental illness miss an average of 25 workdays per year, more than those suffering from arthritis, cancer, diabetes, and heart and respiratory diseases. Absenteeism and short-term disability among these individuals reduce annual productivity by 10.7%, whereas presenteeism is associated with a 15% fall in productivity.
self-care, work, and recreation activities are restricted. For the employed, the estimated effects are larger and statistically significant. We cannot isolate consequences for work from self-care and recreation, but the results are consistent with greater absenteeism and presenteeism (working while ill) as a result of import competition. Tables S1 and S2 show results using alternative measures of import exposure. Using the growth in final goods imports and net imports (imports minus exports) per worker results in similar point estimates as our preferred regressions, but the level of significance decreases when using net imports. Health effects of import shocks from all low-wage countries are similar to the baseline estimates using only imports from China. The same is true for combined imports from China, Mexico, and members of the Central American Free Trade Agreement. 27 Import shocks from higher wage countries have a small effect on physical health and no significant effects on general or mental health. Next, we assess whether changes in average health measures are driven by a change in the population rather than a change in health within individuals. 28 In Table S3 , we regress population share on import exposure for the full population and employment subgroups. There is not a significant relationship between import exposure and the age or gender composition of the local population. We do find a small but significant increase in racial minorities. 29 Table S4 shows that the relationship between import competition and health is robust to demographic changes in the population.
| Robustness checks
30
In Table S5 , we regress the change in health outcomes in 1993-1999 on the future import growth in 2000-2007 to test for pretrends and stratify the results by employment group. No definitive pattern emerges between changes in health outcomes between 1993 and 1999 and import growth between 2000 and 2007, suggesting that our results do not appear to be driven by omitted CZ characteristics that explain both trends in health and import exposure. Table S6 shows the effect of import exposure on health at the CZ level in Panel A and at the state and MSA levels in Panels B and C, respectively. The relationship between import competition and poor physical health remains positive but becomes insignificant when aggregating to the state level. Import exposure is significantly related to poor mental health days in all levels of aggregation, except when omitting controls and fixed effects and aggregating to the state level. Table S7 reports that the relationship between import exposure and physical and mental health outcomes is not sensitive to the inclusion of the nominal level of unemployment and income in 2000. Finally, import exposure remains positively related to health outcomes when including the number of physician offices per 1,000 people in the CZ as a control for the supply of health care services in Table S8 . 27 We cannot consistently identify the effects of imports from Mexico and Central American Free Trade Agreement only because the instrumental variable is not statistically significant in our first-stage regression. The poor correlation is likely because the growth in U.S. imports from these nations is largely explained by regional trade agreements that do not affect trade between these countries and the other OECD nations in the instrument. 28 Evidence on internal migration following trade shocks is mixed. do not find evidence of demographic shifts with their instrument and data, whereas Greenland, Lopresti, and McHenry (2017) find that the 2001 liberalization in U.S. trade policy toward China reduced population growth among men and young people. 29 Time-varying individual outcomes such as educational attainment and income are plausibly endogenous- Greenland and Lopresti (2016) , for example, show high school dropout rates fall in U.S. labor markets exposed to Chinese import competition. 30 The results in Tables S3 and S4 do not rule out the possibility that healthy workers migrate out of a CZ when import competition increases. However, we do show that the demographic composition of the workforce is unchanged by import exposure. Note. N = 340 for all regressions. Initial labor market controls refer to the full set of variables from reported in Table 2 . Observations are at the commuting zone level and weighted by base-year population. Robust standard errors are clustered by state and reported in parentheses.
| CONCLUSION
We find empirical evidence that permanent labor market shocks, in our case precipitated by Chinese import exposure, affect health outcomes in the United States. The effects are concentrated among the employed. Results for unemployed workers, homemakers, and the entire population are tenuous. Self-reported mental health responds stronger than physical health to a shock in competition.
The results are consistent with the intersection of evidence that import competition reduces employment, wages, and job security and findings in the health literature that link these channels to worse mental and physical health outcomes. Our findings complement existing research on the business cycle and indicate that permanent labor market shocks also have important and persistent consequences for health, even among individuals who remain employed.
Looking to related policy implications, we find that import exposure significantly increases the share of people who are at times unable to afford necessary medical care. Further research with richer data can provide additional insight on how trade affects health insurance coverage and quality, workers' ability to afford health care, and other nonwage determinants of mental and physical health outcomes. Data limitations constrain our ability to examine the effects of relocation of workers. Although widely used, there is also concern that the import competition measures we employ are not accurately capturing market shocks. Future work with alternative measures of import competition and richer information on workers will provide insights to shape public policy while taking advantage of the benefits from trade.
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